Indices of population abundance potentially can provide results comparable to total population counts with greatly reduced effort and minimal expense (Bull 1981 ). Indices of abundance include numbers of individuals seen, sounds heard, and signs detected on a specific area or transect over a specific time. Despite their frequent use, reliance on indices requires meeting assumptions often unsupported by data (Kendeigh 1944 , Bell et al. 1973 , Dawson 1981 . Indices rarely are validated by comparison with actual population abundance (Szuba 1982 , Rotella and Ratti 1987) because the latter is often difficult to determine.
One method for determining the abundance of secretive birds is with the playback of recordings of various calls (Glahn 1974 , Griese et al. 1980 , Johnson et al. 1981 , Marion et al. 1981 ). Falls (1981) suggested that playbacks can approach 100% effectiveness for locating territorial males, thus providing a potential method for testing more rapid census techniques. In 1984, 24 areas ranging from 25 to 61 ha were selected in the same valley for population censuses. These areas were selected to provide habitat consistency within areas and an-array of habitats among areas, thus assuring that sampling was done on areas with different spruce grouse densities. Most of the area bordering the 24 study sites consisted of habitats that potentially were occupied by spruce grouse. Four of the study areas overlapped the main study area. We obtained a visual or auditory index of territorial male spruce grouse abundance on each area. A single transect was walked through each of the 24 areas so the maximum distance from any point in the study area to the transect was 250 m. The typical length of a transect was 0.5-1.0 km for a 25-40-ha area. Each transect was walked at a mean rate of 2.0 km/hour at sunrise (0.5 hr before to 2.5 hr after sunrise) during April and May 1984. Wing clapping was assumed to represent a single male and was counted for the index, unless it was perceived to be beyond the boundary of the study area. The results for the index were then compared with population counts based on census data collected from playbacks.
RESULTS
Densities of territorial male spruce grouse on the 24 blocks of habitat (Fig. 1) , as determined from playback of the female call, ranged from zero to 28 males/100 ha. Playback on the 4 areas overlapping the main study area confirmed the presence of all 9 territorial males found by more thorough parallel transect census technique. The wing-clapping index enabled 36 (68%) of 53 birds found with playbacks to be identified. There was a positive correlation (r, = 0.87, P = 0.0001) between the results obtained from these 2 methods of counting grouse (Fig. 1) . The relationship was linear. On the 4 areas overlapping the main study area, 7 of 9 territorial males were located with the wing-clapping index.
Female spruce grouse do not display like males and are more difficult to detect. However, the number of females (n = 17) responding to playbacks on each area was positively correlated (r, = 0. 
DISCUSSION AND MANAGEMENT IMPLICATIONS
The different methods for counting territorial male spruce grouse provided quantitatively and qualitatively different measures of population abundance. All methods produced significantly correlated results. Parallel transects (Boag and McKinnon 1982) allowed complete census of all sex and age categories. However, this method required a large commitment of time. The use of a recorded female call was effective for finding territorial males and some females; however, many females and nonterritorial yearling males were not detected. The wing-clapping index provided a relative estimate of territorial male density and required relatively little time. However, the index did not give an absolute count.
The apparent linearity of the correlation between the results of the wing-clapping index and the response of males to playbacks indicated that the index may reflect relatively small differences in the populations of territorial males. This type of index may be useful for monitoring territorial male populations between years or areas.
Seventeen of 53 birds (32%) on the areas (as determined with playbacks) were not detected wing clapping in the morning. One possible explanation is that by trying to avoid counting males twice, we occasionally may have ignored a male that was in a similar direction as another displaying male that was counted. A second possibility is that males displayed variable rates of wing clapping and some males may not have wing clapped when the observer was close enough to hear them. Finally, some males are known to use widely separated (>0.5 km) display areas (perhaps because they change territories) within the same breeding season (M. A. Schroeder, unpubl. data).
The use of an index to determine population density must be viewed with caution. Unless a significant positive relationship exists between the index and the actual total population, the use of the index is questionable ( 
